Purpose To assess the outcome of patients who underwent instantaneous pars plana vitrectomy for dislocated lens fragments during cataract surgery. Methods The medical records of 29 patients who underwent immediate pars plana vitrectomy for dislocated lens fragments at the same sitting of phacoemulsification surgery were reviewed. Data including patients' demographics, preoperative and postoperative vision, risk factors for lens fragment dislocation, and intraoperative and postoperative complications were recorded. Results The mean follow-up period of the patients was 12.3 months (range, 3-47 months). The median preoperative visual acuity was 6/90 (range, LP to 6/15). The median final postoperative visual acuity was 6/18 (range, NLP to 6/9) and the mean improvement in vision after the operation was 4.5 lines. The commonest risk factors for dislocation of lens fragment were late detection of posterior capsule tear, splitting of anterior capsulorrhexis, and hard nucleus. After excluding nine eyes with other pre-existing ocular comorbidities, 10 (50%) eyes had a final visual acuity of 6/12 or better. Complications after surgery included three (10%) cases of retinal detachment and one (3%) patient developed epiretinal membrane. None of the patients in the study developed secondary glaucoma or cystoid macular oedema following surgery. Conclusion Immediate vitrectomy in the same sitting of the cataract surgery is a surgical option in the management of dislocated intravitreal lens fragments when vitreoretinal support is available. Most patients achieve a good visual outcome with reduced risk of secondary glaucoma and cystoid macular oedema after surgery.
Introduction
Dislocated lens fragment in the vitreous cavity is an uncommon event that occurs in 0.2-1.5% of cases during phacoemulsification surgery. [1] [2] [3] [4] [5] However, such mishap is a potentially serious complication since it can lead to severe intraocular inflammation causing secondary glaucoma, vitreous opacification, cystoid macular oedema, corneal oedema, and retinal detachment. [6] [7] [8] Pars plana vitrectomy has been used successfully to retrieve the retained lens fragments in order to minimise the risk of further complications. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Although the optimal timing of pars plana vitrectomy remains controversial, 7, [10] [11] [12] [13] [14] histological studies have shown that inflammatory reaction is more severe with longer duration of lens fragments remaining within the eye. 22, 23 The performance of pars plana vitrectomy to retrieve the dislocated lens fragments at the time of cataract surgery may therefore be beneficial to minimise postoperative inflammation and its associated morbidity, as well as eliminate the need of two separate operations. We have therefore performed immediate pars plana vitrectomy at the same sitting of the cataract extraction that is complicated by dislocated lens fragments when vitreoretinal expertise is available.
The purpose of this study is to evaluate the visual outcome, risk factors of dislocated lens fragments, and perioperative complications of pars plana vitrectomy for dislocated lens fragment at the same sitting with the cataract surgery.
Patients and methods
A retrospective review of patient records from July 1997 to June 2003 in five ophthalmic centres serving a population of five million people in Hong Kong was performed. Those who underwent instantaneous primary pars plana vitrectomy for dislocated lens fragments during cataract surgery were included in the final analysis. Cases with traumatic or spontaneous dislocation of lens before surgery, and follow-up period of less than 3 months were excluded from the study. Six of the cases in this study have been reported in our paper previously. 21 All patients received standard three-port pars plana vitrectomy at the same sitting of the cataract operation that was complicated by lens fragments found to have dislocated into the vitreous cavity. In certain cases, phacofragmentation and/or heavy perfluorocarbon liquid were used. The following information was particularly noted for each patient: age, gender, visual acuity before cataract operation, risk factors for lens dislocation, size of the dislocated lens fragment, lens status after pars plana vitrectomy, perioperative complications, and final visual acuity. Visual acuity was measured by refraction or with pin-hole by certified optometrist using a Snellen chart and converted to a line score for calculating the visual changes before and after surgery. In patients with visual acuity of 6/60 or worse, an optotype of 6/60 size was presented closer to the patient and measurement of visual acuity was then extrapolated.
Results
A total of 29 eyes of 29 patients were included in the study (Table 1 ). The mean age of the patients was 73.7 years (range, 57-84 years). There were 18 male (62%) and 11 female (38%) patients. All eyes underwent phacoemulsification cataract surgery. The mean follow-up period after surgery was 12.3 months (range, 3-47 months).
Nine (31%) patients had pre-existing eye diseases other than cataract that limited the vision of patients. These included three (10%) patients with myopic maculopathy, three (10%) patients with disciform age-related maculopathy, two (7%) patients with glaucoma and one (3%) patient with severe exudative diabetic maculopathy. The median preoperative visual acuity of the 29 patients was 6/90 (range, LP to 6/15).
Risk factors for dislocation of lens fragments during cataract operation were shown in Table 2 . The most common risk factors included late detection of posterior capsular tear (16 cases), split in the anterior capsulorrhexis (three cases), and hard nucleus (three cases). The size of the lens fragments dropped was estimated by the surgeon and the number of cases with dropped nucleus size of less than 30%, between 30 and 60%, and greater than 60% were two, 12, and seven respectively. Data were not available in eight patients. Two patients were planned for general anaesthesia, while the remaining 27 patients were operated under retrobulbar anaesthesia. Conversion to general anaesthesia for the subsequent pars plana vitrectomy was not required in any patient of the retrobulbar anaesthesia group. Removal of lens fragment during pars plana vitrectomy was performed by using vitreous cutter, phacofragmentation, and limbal delivery in 22, 11, and six eyes, respectively. Perfluorocarbon heavy liquid was used in eight (28%) cases. Two (7%) cases had intraoperative complications due to sclerotomy-related retinal tears. Endolaser photocoagulation alone was performed in one case and endolaser photocoagulation together with injection of gas was performed in the other. Both cases did not develop any complications subsequently.
The median final postoperative visual acuity was 6/18 (range, NLP to 6/9). The mean improvement in visual acuity was 4.5 lines (range, À2-11 lines). Of the patients, 20 (69%) had improvements of 2 or more lines. Seven patients (24%) had a final acuity of within 1 line while two patients (7%) lost 2 lines of visual acuity following operation. Of the 29 eyes, 10 (34%) had a final visual acuity of 6/12 or better. A total of 14 (48%) eyes had a final visual acuity of 6/15 or better and 17 (59%) having final visual acuity of 6/18 or better. After excluding nine eyes with pre-existing ocular diseases that compromised the postoperative vision, 10 (50%) patients had a final visual acuity of 6/12 or better. Eight (28%) of the 29 patients had a final visual acuity of 6/60 or worse postoperatively. The reasons of poor visual acuity of 6/60 or worse included preoperative disciform age-related maculopathy (two cases), myopic maculopathy (two cases) and severe exudative diabetic maculopathy (one case); as well as postoperative development of retinal detachment (two cases) and epiretinal membrane formation (one case).
In terms of postvitrectomy lens status, 21 (72%) of the 29 patients had the posterior chamber intraocular lens (PCIOL) implanted in the sulcus, three patients (10%) received scleral-fixated intraocular lens, two (7%) patients had anterior chamber intraocular lens (ACIOL) implanted, and three patients (10%) were left aphakic due to poor pre-existing eye condition. In patients who
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Five (17%) patients had postoperative complications after pars plana vitrectomy. Three patients developed macular-off rhegmatogenous retinal detachment 3-8 months postoperatively. Among these cases, one retina was reattached successfully with a final visual acuity of 6/18 following pars plana vitrectomy, fluid/gas exchange, and endolaser. The second patient developed recurrent retinal detachment with proliferative vitreoretinopathy despite repeated pars plana vitrectomy and ancillary procedures. The eye became hypotonic with a visual acuity of count finger. The third patient refused any retinal detachment surgery and the eye became phthsical with no light perception. The fourth patient developed limited self-resolving choroidal detachment with a final vision of 6/12. The fifth patient developed an epiretinal membrane, which dropped the early postoperative vision of 6/18 to 6/60 1 year after operation. She denied further vitreous surgery. None of 10, [12] [13] [14] 24 In most of the reported series, vitreous surgeries were not performed immediately or on the same day as the cataract surgery. 10, 12, 13 In the series by Al-Khaier et al, 14 they did not report the outcome of the 10 patients that received vitrectomy on the same day.
Kim et al 8 reported that 75% of eight eyes operated on the same day as the cataract surgery had final vision of 6/9 or better, while only 63% of the other 54 eyes operated later had final vision of 6/12 or better. Tommila and Immonen 17 reported that of eyes undergoing vitrectomy immediately after cataract extraction 57% of seven eyes achieved a vision of 6/12 or better, compared with 78% of 16 eyes that were vitrectomised 1-7 days after cataract surgery. Terasaki et al 18 reported that 75% of four eyes operated on the same day as the cataract surgery had final vision of 6/9 or better, compared with 70% of the other 10 eyes operated 2-7 days after cataract surgery. 20 Kageyama et al 5 reported 17 cases of pars plana vitrectomy performed for dislocated lens fragment at the time of phacoemulsification, in which 82% of patient had a final visual acuity of 6/12 or better.
Our series consists of 29 patients, to the best of our knowledge, is the largest series describing immediate pars plana vitrectomy performed for dislocated lens fragments during cataract surgery in the literature. In our study, 59% of the patients had a final visual acuity of 6/18 or better, but only 34% of them achieved a final visual outcome of 6/12 or better. This percentage is apparently lower compared with other published series with 41-82% of cases achieving a final visual acuity of 6/12 or better, regardless of the time interval between cataract and vitreous surgery. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] 24 This may be due to a large proportion (31%) of our cases having pre-existing ocular diseases before cataract surgery, with an overall median preoperative visual acuity of 6/90. In the series by Kageyama et al, 5 the median preoperative visual acuity was 6/15 with only 12% of cases had pre-existing ocular comorbidity. After excluding the nine cases with pre-existing ocular condition in our series, 50% of our patients had a final visual acuity of 6/12 or better. Based on our study and other studies, there seems to be little difference in the final visual outcome with respect to the time of vitrectomy in managing such complication.
One of the main findings in our study is that the development of secondary glaucoma was not observed in any patients. This is in agreement with the findings of Kageyama et al 5 and Kim et al 8 in that none of their cases undergoing vitrectomy for dislocated lens fragments on the same day of cataract surgery developed secondary glaucoma. This is an important finding since secondary glaucoma had been reported in 5-41% in previous studies in which pars plana vitrectomy was performed later. 6, 8, 10, [13] [14] [15] 20, 21, 24 Blodi et al 9 also showed that early pars plana vitrectomy within 3 weeks decreased the rate of chronic glaucoma. Wilkinson and Green 22 have shown that in 135 consecutive vitreous specimens that were obtained during vitreous surgery for retained lens material after surgery for senile cataract, no inflammatory cells were found in which vitrectomy was performed within 3 days of cataract surgery while lensinduced inflammatory reaction increased as the time interval of surgeries increased. In a clinicopathological study of retained intravitreal lens fragments after phacoemulsification, Yeo et al 23 found that there was significantly less inflammatory cell activity in eyes receiving early pars plana vitrectomy within 1 week. Later removal was associated with persistently elevated intraocular pressure and poorer visual outcome. Therefore, early vitrectomy at the time of cataract surgery may prevent the development of secondary glaucoma by limiting lens-induced intraocular inflammation. This is particularly relevant in those eyes with pre-existing compromised outflow facility or various optic neuropathies.
Similarly, lens-induced prolonged intraocular inflammation may theoretically increase vitreoretinal traction and cause retinal detachment. 7 A trend of increased incidence of retinal detachment in eyes of delayed vitreous surgery was observed by Margherio et al. 13 The commonest postoperative complication in our series was retinal detachment that occurred in three patients (10%). A slightly higher rate of 18% was reported by Kageyama et al 5 in which vitrectomy was performed on the same setting of cataract surgery. This rate of retinal detachment is within the range reported in other studies in which vitrectomy was performed later for retained lens fragment, which ranged from 0 to 21.5%. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] 19, 20, 21, 24, 25 This suggests that early vitrectomy does not prevent the problem of development of retinal detachment. The reattachment rate for retinal detachment after vitrectomy for retained lens fragment is usually favourable, but visual outcomes are often poor due to other comorbidities particularly cystoid macular oedema. 25 Nonexcessive manipulation during the cataract operation, and appropriate manoeuvre during the vitrectomy procedure are of utmost importance in preventing this complication. Kapusta et al 11 reported no retinal detachment in their series, attributing to the fact that cataract surgeons in their institution are discouraged from attempting to retrieve the nuclear fragment from deep within the vitreous cavity.
Cystoid macular oedema is another complication associated with lens-induced inflammation and has been found to be a major cause for poor final vision after surgery for retained intravitreal fragments. 8, [13] [14] [15] Margherio et al 13 found that 27% of patients developed postoperative cystoid macular oedema after vitrectomy as a late postoperative complication. When vitrectomy was performed on the same setting of cataract surgery, Kageyama et al 5 reported a lower rate of postoperative cystoid macular oedema of 12%. In our series, none of the patients developed cystoid macular oedema postoperatively and this is similar to the findings by Kim et al, 8 in which none of the eight eyes, which underwent vitrectomy on the same day as the complicated cataract surgery, developed postoperative cystoid macular oedema. Early vitrectomy may therefore have a role in reducing the incidence of postoperative cystoid macular oedema by minimising lens-induced inflammation.
We believe that with adequate support from the vitreoretinal services and proper preoperative counselling, this approach not only saves the patient from another operation and associated anaesthetic risk, but also possibly shortens the hospital stay and hastens the visual recovery. We advocate thorough explanation and discussion with patients in the possibility of this consecutive procedure well before cataract operation.
The main limitation of our study is being retrospective in nature. Nevertheless, our study demonstrated that vitrectomy performed at the same setting of cataract surgery for retained lens fragments is a viable option and may decrease the risk of secondary glaucoma and cystoid macular oedema. Further prospective clinical trial in this area may provide us with more insight in determining the optimal timing of vitrectomy. However, it will be rather difficult to conduct a prospective study due to the low incidence of retained lens fragment as well as the lack of immediate vitreoretinal service support in many circumstances.
